Mutagenicity of 2-alkylpropenals in Salmonella typhimurium strain TA 100: structural influences.
alpha,beta-Unsaturated aldehydes are a class of mutagenic and carcinogenic compounds that form promutagenic 1,N(2)-propanodeoxyguanosine adducts. They are important industrial and environmental compounds, are formed endogenously, and are found in food. We recently published structure-mutagenicity relationships for 3-alkyl substituted alpha,beta-unsaturated aldehydes (beta-alkylacroleins) and here we present structural influences on the mutagenicity of the 2-alkyl substituted alpha,beta-unsaturated aldehydes (alpha-alkylacroleins), 2-methylacrolein, 2-ethylacrolein, 2-propylacrolein, and 2-butylacrolein, in Salmonella typhimurium TA 100. All four alkylacroleins are mutagenic without S9-mix; however, the results are strongly influenced by bacterial toxicity of the alkylacroleins. In general, toxicity increases with increasing length of the alkyl substituent. The increasing toxicity with increasing alkyl groups can be explained by increasing lipophilicity that allows the compounds to better penetrate into the bacterial cell. Other structural effects, such as steric hindrance of the deoxyguanosine binding (DNA-adduct formation) and the positive inductive effect of the alkyl groups, have only a slight effect on mutagenesis. Addition of S9-mix leads to an increase in the absolute revertant peak values but a decrease in mutagenic activities, as expressed by revertants per micromol. This effect is also observed with heat-inactivated S9-mix and does not depend on metabolic activation. The effect of S9-mix can be explained by partial detoxication of the substances by nucleophilic components of the S9-mix such as glutathione.